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PROBLEM TO BE SOLVED: To provide an inspecting apparatus and an inspecting method whereby a welding 
defect of particularly a small diameter piping can be quantitatively and surely inspected through ultrasonic flaw 
detection. 

SOLUTION: The ultrasonic flaw detection inspection apparatus comprises a measuring part 1 including an 
ultrasonic probe 2 set to a piping P to be measured, a scanning mechanism part 4 for rotating the probe 2 along a 
circumferential wall P0 of the piping P and a fixing means 3 for arranging and fixing the ultrasonic probe 2 into touch 
with the circumferential wall of the piping P, and a data-collecting/recording/processing part 21 for controlling driving 
the scanning mechanism part 4, controlling driving the probe 2 and, executing a process of collecting, recording and 
operating data received by the probe 2, etc. The apparatus has an ultrasonic wave-transmitting part 2a for bringing 
longitudinal waves or plate waves to the ultrasonic probe 2 with an angle to an axis direction of the piping P, and a 
receiving part 2b for receiving the emitted ultrasonic waves. A weld part of the piping is inspected by the inspecting 
apparatus according to the inspecting method. 
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mm^-co^mmm. Rvm^te&M^x&mztitz?- 
£&fiu mm^m^m-nmz^xn^^-oxx 

[ If 2 ] JiKf - * JRIi^S^iS^ifaS&H^ 

i 3 ] ±§mw&mM=F-izi,i . isti^^te^ 
cif*ia4] immimzw-tzm^mzM^comtf 

Steffi. 

i 6 ] m^temm? zmwmm&is-mzikw. 
l . m^mm^zMm^ixtzm^mco^m^^Wi 
ximfonM%m£teM%Ei f gcDmiTfaizpi%i£ h~>x 
f&fiL. MmmLtzm^mi %m&x%mt fz&. 

Wit%M?Zmmmm^*'\:M£*Mz~j£mm®nt$ 

m&mmzm^i&zftm. gnu w^Ojsl^ 
H^ftjgfi^ mmmtm. Lximmco&^&mm-t- 

[0001] 

cv'bmi'gommmz^T , tz^tezm^tzimmw 
^mzx^xtk^&mw&vizzcomwz&mLtzm 
^mzm-tz. 

[0002] 



t, mmzftix^z. ztih<7)ffi?c&yix'mm$:t7'j 
mz, fflft&^mmffiftMtfmmzti-mfti-ht. & 

&7tf& t tc ->tz 0 . m Wt^)IS t 3:^ fc 0 . £ 
Tv*fc. ZLXZcoWMkLXli, mtimtmizT- 

[ooo3] xmm&m£®m-?z>m-&. tzttiEmz 
mmmzft ix®&LtztLxi>, wskmoi^o 
mz± *)®im*-&.tfm% r >. ®m&m&~jj<V'&miz 

zmm ttzi§^t mmzmm&mtfttcommmmzx 
z^xLtot^offlm^cx^fz. 

[ 0 0 0 4 ] -e^ft^JgSfiXf*, il^tidi-L^^Pfl 

)S«gB^i-*Eo^s-^^-i» <i t iz j: o , m imco 
mmzmfe-?&i-frZc<. ztuzxz&gwmnmm 
%mmmtf<mx'h -> tz „ x-e^±. ^cowwfti^^ 

[ 0 0 0 5 ] dco «t 3 k *>6 . »&«fi*<0»J3HW 

* - sisasj&qit'h-c* » tc W« Sr «*t=ao(t 

[0006] XlH$*8l««aE(=tJV^T . il^cOfitiS^ 
m (»$) ^£0^^-ri»^46JC{±. tS^feSRl^Sr 

WGifh-iiz. Lfr&Ei'gmmnmizmzfe-ox . # 

->tz. 

[0007] X^z^-Xr-i-^ bMWX'fyuxffiZ 
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itcb«h- & c k \i®*>x mmx- * -> a. . x £ <o*&£ . 

Lfi«i 3 - fc' a *T a »t 9 

$fffitf<s>mx'h o . g iMt-r set t aire* o * . 

[0 0 08] 

ajii. *tt&*T&. na&jgfr&tA:: 

C-tO^agSrfOBr-C* * J: o K-f S £ fc «r B Wfc-T 4 . 

k **Bt -£-r fss-e* o . xf&zm&mz^-tm&jj 

[0009] 

nmmizm m-& <t oMmLxm^t^m^mx >o% 

m£H=F<wmmw. msMWjmwT-x&m s ft* -r 
^iRia^j^t^x-^iD^aait** k 1 

ASfT S J: ^ E $ ftfcilff&jftSHg* k . BBSS 

t-f i isttw/jv^*js«a^)B««a5««ac 

JSKkLfcfctfTC**. IM»93lcflU3«Xmii, ±IS 

•fr L 46 * JUI S ixT V * |> £ t £ fiHS t 

■tzn&m 1 Xfi 2 IEtt<0/JM££VjSttff<^iB«tt£llfll 

ssawsE^cs-f § ig^a^iiM^coiB^tK^ie^itt* 

t#L^£ k Sr^tSk -fiMJRJH 1 Jb£ 3W>tn*' 1 

^!E»«/JM^««««ii<o«*aa)i««aagiii: l* t 

1 M4«ofiiA' 1 JSffitt<0/hSE*»»ai5<?)iaffift 



cooio] *Lxm&m6izi%bz>%,mi. m^mm 
f&^msmm^miz^m.L, m^tmm^zMm^ 

Mtoi'frbtz-'&isMimzit. mkbmw=«i««£*& 

[00 11] 

[ %mvmm<r)&m ] *^bjo/Jn@e^»S5^«i^ 
&gim<nmmBm<7>~Mzm 1 st>*ia 2 & ltkbh 

-ri>. a 1 {S^BJO/jNSE^gfSB^^^^^aE 

SI^SP 1 1 . SEMSIV 1 k ifttS LTWfe* 1 »h<r>®fe 

[0012] mft&SJjggB 1 «*i**»fa-*-4iHW* 

*S:«»r4)H«««fI«2 b fc a&«ES*l.T**)H«« 
^fti^f 2 k , ffiFtfWIKT' 2 fe— jeoBHTEMSS** 

j&Rttm 4 k . fristi^aysite^ 2 p 

k3&»6«aSiiT^4. ^LT£«o*ffi^1tSP4{i, m 
KHSe#» 3 tzffl^t ^$ixT niA^V/HrttS 

mK»o-ciinie»»s-e:*fcA<oia*aBist-^ 5 1 . 

-?5co®ms., mi>mm7-*?*fflWim8ZftLxfflii 

«N:«tc«Kme* p t if a lt es* 4 fc» t=» 
m»9cim.»hti. xpimmz&mztLtzmmtM k 

i9b **H?ie^ y >y 3 tcH^ilSS LT^rl. / v> ^'^ i? - ' 

Hic«siifc#iHofcR»tit3di 1 0, 1 ocmn 

I9aCIJSIl l*^LT«««*SBKF2*«ll5gSn 

[00 13] £<0i^KLT=Sr6SI«»ltt, MREHE 
IBi&t-^ 5 <^|gt!j(c J: 0 - IW3 ft* 7 ^>4>Pb1** 8 Sr 
^•LTra*l*IliIftfil*9iciiMfe&«fin*Sii, i^^|p)IIl 
9 o EH6lg«K= iO. Z WllCi^I^ $ ft* 
«MH«!H^23&<WiJa»P«)51-««PoO« 0 
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[0014] ULk<?>£ 0 lZffif£ZtltzfflJZ& 1 X'COm^ 

mm.? 2 tustist LtcM&fazmmitt&tctfxvT- 9 

tij j: v 3 - ^ 6 t jgf£ L t r r - * iRIitf&JIgff 2 1 W 

^J^[12 0^B&ll2r#B3LTiKBfl-r^„ *^B8^S^ 
x- ? IR^SSB 2 1«. mifeillKiE*!)*- 9 5 RXf® 

mkmx.ya-.y6co^mm^4 tmzLxmmiT&t 
£$w-r &mmmM& 2 2 , 2 

flS5 2 aS.l>'Sff SP2 b fc jgft3ft.&fflNftj£%fSS2 
S§2 4 . Rtf £il<yratt*!l»«2 2 . Jg^jMgffg?2 

3, mm^^9)Htm^2 4 t^MLxf-^-^um 

2 5*»£>flfj£$ft.^a . 
[0015] mzMfe& 1 i: f f -^iDJ««ffil»2 1 com 

i^mmmzr^ -> xmmth . 3^tw-25c^ 
aaawKOA**** & t . wimmw* 2 2 lt 

&2 2Tii0*E&ajx>3-r6A»£Ofl#S:#"e« HI 
mLm.^^^^-9-2 5t,zlUJrrhtibbco{iLW38& 

[0016] 3>tW-25«. ElfttMfc&^ifcR 
ffi L X IE«Ht UbTfcvttyjfJgK' y f-tc»T 4 1 

•5-iTiE««asg«aJ2 3*^»m^NVPx*>'aj^$ 
n . a^sam*?- 2 rtco^fisp 2 a commm^mwrt 

^, mm <t) ojB^^issaswfciftiu, «ao%i£« 

Ptf)«djft fcttLfc* (« ) Ji-otAlt 

[0017]I«(T) (Y) t=3a«Sn4«ftt 

*tLT^4fctt. (T) *»«j«s6E«P<ortiift 

C<X*fc«* (Y) tcSOftSiift. (Y) Wfgffltt 

»«rc* s y> . sv p o«j»«±#t=fcfe 
LT*att*#f-*«ft (Y) zAmLtz#fiz<mx'h 

(6]) l=»tt$-£4»ft%b«Kr<. HJgL*:ii*«ffi 

[oois] uLh<o*o#««aM«ri£<i, a«ftt lt 



&$tm-tz>z biz L#>&zttfX'£hi)K m 

* (Y) tf5«aBl36«K^*K»LT*tfe*-C*)S^». 

[00 1 9) HKft <T) ilSiS (T) frfcJOMixfctH 

* (Y) ii. jgflgapwtc^RBj^Sti^^KJi, ffifJlSSe 

^pcr>pmt9mco*-x'miL%tft>mtsfz*b. 

mi? 2 ti»CR-j-c < * i fc tt«r^. L A 1 LjtW& 

i ^ ^m**»«awfc; * o . p « 

(±. ffijft ( Y) J45fe»»«B*»4>*fc:aOii:J&*T*-r. 

Td<7)^-5-c#7t«tffi (Y) immmm? 2mz$>& 
%mm2bx"%m-t&. w.m%&<g p comm%wx'<n& 

jf»»o«8*«fiv^(ctt. ^<^fil* (Y) 

ix*<7y%mmxmL-?h. 

[00 20] i<OidfcLTjHW«*J5« : f-2<0«f5»2 

br«3Lfc«« ( y ) w&mmsymz 3tit«s 

ix|gjHS(t^2 3T1iifa^ix4. * LXm^^9/Ht 

®s%2 4t,zmt>tix. m\°m2 4X'imm.m^v>fflim. 

tl. ay\z°3.-925'\Ajj2tl&.?yt'*.-? 25 

[002 1 3 CIOJ; d 3:«BQ*fET— ^^fitBTWjilS 
*^tft, nyt'i-^2 5J: , 9«f^tJ:Offi»JM0P 

gP2 2^^-LT. ^mmmu4^>^mm^-9 5 tm 
wm&^v^-yetfttmv. m^mm?2imm% 
wgp<7)*fozm%mt Lx-'m.nmmm.Lx'^mM 
imizftm-fz.. mamm. mztmw,z?-9$m 

9m$i2 ion yb.-j.-9 2 5 co^mz^K). iSWiftiM 
^flg|5 2 3 $r^LT H^^iB^jSaiftH 1 2 Of&figP 2 a 

(T) zftmi. -e<o»»ffiaro»«ajww 

[0022] CcOct 3 l/ZLX. ftfcCDMfetZmztottZ, 

mm&v>ti&*mmmvfzx\ m^mMm,T2co^m^ 

2a(c«fiS*i, !B*»G£3Ee»2 3&tfSJB'rS'**^ 

mm^frmmm («»*t:-A»«) (mm) . ^wtc 
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[00 23] i<0«f -C«ias*t«i:-f JS«»W# 
JfiA^ORWafc (T) Elf*ft1WKRJtLT<4ift'C*> 

fmtftimx'&w.ik#> LT^^3>-tv-^25ieitt 

"C<0i8*«<0i*5Efit: J: OK&f&A^ixSicBfc: 5 m 
mg«S-ini.fc«Hfc:iftJ&^S. d^s#. «tt?2ktt 

Z<r>X olzlZft t>tlZ>&&lttMi&ffiWi<nm.tttWi< l Z& 

fflkB^itKU -f-^MCJ: "JttawarfHitfrd . *» 
^<&Zm£-th^btfX'is&. 

[0024] : nmzmg 2 * wmssfs p t= 

(T) x«i« < 1 ) *)8aift£«£S-»i\ »»«w^) 

wsMjgE* p cowers] ( « s Ufa ) iz&m ? it h &m& 

fc»:<O«&Sfc:iaa«a0*T- 2 £ ECS ite-f S i k A* 
T k S 4 «?. »«as^ffl*fflll*iaT«3tE L»S k k fc 
(c , SfiWlc t SW-i> i k ifiX'% h k a ftfifcBOE 

u#& » a*^r s . 

[00 25] 

(D HSfefBJ 1 k LT . tt^frgg* Lfctt« 
® |lift«2kLT»tt52.A^J£^)S6S-&iyfr»«L«: 

wsffljeiMfPB zimL . i<o»«iB**»WKa*fiB 



[00 26] [JUWSffll ] I*]J? 1 m 

M£E« p g *• . *«B^'j^gii«»«»<oja*afis 

l±6Jgk U -o^P'tfcilf-a 3 6 0®£ 
eoWtt/iotMJ'ffi J: ?tc»^LJt. 

Uf®hr2immi&mfrti 1 5 uitii^fflscixftttx:. 

=5:^. «efflLfefi^iS[<0«l«3R5MHz<O«iftS:»fi-«: 

[0027] i<0«^»«fSr L^ffi^P G KO^T«0 
«WEf— E!4&l>"ll5{c^-r. H4«SW1»J: 

m) Y«Ki«<SLfe«*«<ORSt«<Offi«flq« 

t"-ASSS) 2mm*>^3 7mm<50ia<?)ffifSi£-g| 

£^MHW t tUc. - iUiasaSSST 2 5r i§s?sn 
wj&»6«5 y«0BffcELfc"*fc:, iH*ito&*jStta*3pJi. 
<?5»»tcRStLTaa!l ; F2fc:iBoT<&8BfC*6. - 

[0028] ^i^CU. EVPfiOi8SMW^>± 
fflfc*>it 4 #0teftJg&afc*i ^T, ±EB 4 (c*o « SO 

5X*$>h. M 5 tf^OlPI'DR (*) , ( v>) , ( ^ ) JiS 

a. EP*>PI^R <^> ^{i^aitPI'Cffl ( 3 ) K3£-3'< 
attXRMSSflS**^ LTv^Stcok fFflS^JBr ^ ixh . 
— ^S2ifflJ: 0'h?^ffF«ffi. HP^|S].DR (^) ftizh 

-j-ciwfl <*> (ca^<a-r*4k*«. ^assssas 

coflPtoWlsv^ktokSMBipJBr^ii*. 
[0029] i^lUSffil 1 T^>E«P 6 'Cti« 121 5 TO 
|BM>R (^) «SS|i(i4 5 0 0k LTIS^^ix. «-SS 

T. R'DR (ft) ^ifiV^ffl5r*LT*30. 

fftE t=5r V Ht&&£* J&*»JS § ^ h Z\ b 

SWf^EWRattJB^ £ . mufsi'gzfcwz 
LX®mttci%-0t. ±®<n®&&WA£&ft<ntz#M t gft 
m^falzfo^X^&W&b-*:*) , T«*iE*i'l-*l*lfc: 
[tao-C^F£b«t«k^:0, ^^*®E«l*iaSk|3]^<0 
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[0030] imm 2 ] mz, mmm 2 1 lt . **t 

L fc. ^ coig&dflt Lfcifli . HSfeffl 1 fc HtRfc: 
H@3/8-'f |*]Sl mmtOSUS 3 1 6£fflV\ 

ztit'ftbtite&rgPi $• . **8ffl^MSE*i8«ffltf> 

•y f-li 6 « k L , -mmm SWT* 4 E«— ffl 3 6 0 

2 ti*«^«3&»^> 1 5 'JKhfcfflttttRtttt- 
fc. 4-0E«(aa««F»AJK*^l SUk Lfc#. zco 

&x.m.w.i3.mm»i5.&T*>tiixj: < . KafC8SM-4# 

[0031 ] jgft&A7££*bfcfiVPi(=oirVC*> 

tWEf-^*. H6st/ia7ic^-r. B6ii. ««os 
ft l mmk0tt*twstm*iMitt£& <^tus: 

<o#n ix-foh. z com 7 a „ frienjfiM 1 T-oia 5 

( 3 ) T\ «B*E««**«j^Wzfe:i3»t4R8t«<»55«8 

S*vO>4. -5-LTIBI'Cfl <u> #»SffiTH5k[5]ttl 
4 5 0 0£^LTl>4. 

[0032] i«0SdfcM2-C<O*fta*^J£<Oj8«»* 

zcommmcoffl'bp] u-o ^i-tt-Jt, i§m>r ( a > 

fc«8Hg*<&ift 3 itT ^ 4 Et? P a w«^r- ? £ 
[25kJt<»^r4k, «-«JK(iatiiJV^T, *»*a* 
*J£*o*i£*Kasflqtf 4 i k A*. <fc 9 -«Bjte fc:« 
Wrt4.Ika*T'£4. 

[0033] iii&ssjiw i &t>'HS£W 2T-<o±ie«i3E 
icisuT. E«Kj&#&J3Ua!^2£-|&£LT. SJggP^ 

#T*> 0 . ^WKfflBflBI-CtjaES: » i 4 Z k tfX » fc . 
[0034] ±IB#HS6W-^^T(i, 9m3/8 4 V 

ft t •> . H5J C« -> fc»»ttLL £ if® 0 . 4 m m -2-3 

•f 4) L 6*1* »<oaS«« £ fir& -o T o 4 1 <0T* 4 
1r> . t3*jS}?fit^ 2 rt 2 a T'* 6 E**^ « 3 
mm<0« J £:3rLT^4<?>T\ ^KHcteH— > 1-5: 
7 0~ 9 H]jH*i«<OiiS«S 5: fffr o T v ^ d k 4 . 



iot *<Dffi£f3F/r<0i£#*S£t6 5r V-Wtt ZZtlz* 
oT. J0IE?I&J£JII£*#4Ck#T#4. L*»t». X 

$r'> L-r t Mife-r « i t *^ < . T^t-r s o t 

^fii f >Jl&^2TOia5SI/'[17^^'57ti. ZCOX 0 
%Zbif>t>&ftm.GLW.<r>Wfe&* *>Mz*:<r)ft®X'hh 

9 ■o<r>\m.c r > : r- 5 5- ^-mt Lxm.vtzi><r>x'hi>. 

[ 0 0 3 5 ] X, ±Md.&m%mX'\i.3/&4 >^cr>XT 

yisz&mzmwztiK MmmiztchizLtztf^x . 

< =3:4 . nWt&Mff*mB\i3g?*hm 
Z^Wlz-r h t . «*iHS5J!*Fi: E«4»««i: * 0 , 
■r <0%& . iS^fii9!4^ k WmcD'J? Lco-ttt i/Zj: ~>X , 

ISILfl^S-^LT^SClk^llt LfrLm^ife&i 

[ o o 3 6 ] mz. m^mm^ 2 wmma 2 a &m 

±iz$>&mmbLx^z>fz)b. z<7)Emm=Ffrt>%&.-r 
himmmmx < mviz&tt z t * ? t-# h . * 1 t 

X, S«$il4E«{i*-rLtia*-C^:V^A. 
5^^-T't, uMrr*ir^S«teE*C!&r4J:3E-r 

imgummfF 2 z^izwrn^t L#>h «t 0 lx o 

4«Jtk-r4^t* { M^ L^. iOidteft^SflBt 
k-T4C:i:^J:oT, E««0*nM 3 5r4{3[ B ftM^T t . 

4. 

[0037] ±KL*:#»fc0i|Tll. «««»tt : ? t 2*± 
^ftSB 2at gflSB 2 b 5:^ia(i iT^t. im®<OX 
KTRW LT # Jtj8««&flMS»^« k LTfg^L 

. L* 1 U«itf«3£^4E^ifi««36*a^<oa* 
*>6 , ti^jS^M^ 2 < -T 4^* s $) 0 . *g*« 
MM.? 2 tf&mm 2 a t SftSS 2 b ^Jftfefii 4 i k j&« 
T*$rH*£fctt. JS«f«S-»E*ffefi«2 a kgffg|52 
bk5:ESL, SJt^5-SfHi"rc, iff3SLT<4*g* 
ift 5- Sfi L T fSWeiifi^ >r ^tete Utt^Sftffi S: * L 
TV^4k^5«l»r^-r4^kt,T#. E*<0iS»«<?D* 
3, t«E^^-^«?D**l*fc:J: DBiB#^LTffiffl-rix 

[0 0 38] 

Ti0*D^5ft*5-*-r4„ ^S^^t%ft-r4i@ i i-iSk 
Lt«iftX«*«S:fflv^ ^LT^ffl^E^Wtt^^ 
(^3*1^) (^oT«iJSSr^^TAS«-4J:3tcL^ 

ct)T-, je#jS^«i : f$:El : ^?*l*l^il)^-tieg{i'5: 

< . mnizmmsmmztiii&fflft&coMft^mzm 

aE-T4^k* { T'&4. fi^oT. *«K:*3toT7Jfe^JS. 
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c o o 3 9 ] wmmwuz^-rhz tiz* o . mm 
tik&mizhtz^x smmzm^x'immtcimz'iio 
zuz, M^fcmte^izwte&tfznif 
mm^faizttm-thz t o , j»»»ftifi*«aQa-c* 

<it. ««&<B*rt-S -It *LTE«i: 

*co±.mz. m^mmmumx-n. &E<?xmtm 

m%*—A?"t4 h^fyi/Adtte^Tt. S/N 
[EfiH<OfB*3r8i«!)n 

can *wm4^mmmm&<m^mm®£3i 

[033 S^«>ftGlE*ttMffiBW z fcfc (, %T . SI* $ 



[05 3 mm 1 <0tt£Srgg# ^^«gp$:*-r?» 
ffigx-commmz^x . Evgwcfc*: -> "c*jt itz 
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